INTRODUCTION
The word alexithymia is derived from Greek and is defined as the lack of words for emotions. The term was coined by Peter Sifneos in 1973 after conducting clinical observations on psychosomatic patients. 1 Alexithymia has been described in patients with psychosomatic disorders. 2 Alexithymic individuals are characterised by limited imaginary processes, as evidenced by a scarcity of fantasy, impaired ability to identify and communicate emotions, externally oriented thinking and tendency to somatisation. 3 They lack the ability to mentalise and transduce emotional arousal into a mental concept. To a certain extent, their emotions are confined to a solely bodily level.
The main aetiological and pathogenetic observations on alexithymia can be attributed to neurophysiological, psychoevolutionary and psychotraumatological causes. 4 Neurophysiologically, there is an impaired neural interaction between the limbic system and the cortex, with specific damage to the anterior cingulate cortex and failed interhemispheric integration. 5, 6 Alexithymia may worsen in the presence of insecure and avoidant attachment styles. 7, 8 Moreover, the condition is directly associated with traumatic experiences. In post-traumatic conditions, the psychic system reacts by restricting emotional response. 9 Impaired cognitive processing and emotional regulation are also found in patients with various psychosomatic disorders, including male sexual and reproductive dysfunctions. [10] [11] [12] [13] Vaginismus is a common, multifaceted sexual dysfunction defined as 'a recurrent and persistent involuntary spasm of the musculature of the outer third of the vagina that interferes with sexual intercourse' not associated with DSM IV (Diagnostic and Statistical Manual of Mental Disorders: 4th edition) Axis I psychopathological disorders.
14 It is a complex symptom that is sometimes associated with coital pain (dyspareunia) and sometimes with pre-existing organic disorders. It is found in 1-2% of post-pubertal women and accounts for 15-17% of clinical cases in sexology, thus suggesting a very common epidemiological diffusion. 15 While vaginismus can have a physical cause, in most cases its aetiology is psychological. Sufferers are afraid of vaginal penetration and produce an involuntary somatic and genital response to this fear with a neuromuscular reaction which prevents such penetration. 16 According to Masters and Johnson, 17 the psychological causes range from strict religious observance to trauma can also have a fundamental role. Most authors in fact believe that child abuse, sexual harassment and sexual abuse or rape are predominant factors in the pathogenesis of vaginismus. 18 To date, alexithymia has been considered mainly a masculine trait, 19 and has not been explored much in women. The main purpose of this study is to assess and evaluate any correlation between alexithymia and vaginismus.
MATERIALS AND METHODS

Sample recruitment
In all, 44 women with lifelong vaginismus and 109 healthy women were recruited at the University's Sexology Unit and assessed by Toronto Alexithymia Scale (TAS-20) and Female Sexual Dysfunction Index (FSFI), two widely used and well-validated scales for the assessment of alexithymia 20, 21 and female sexual function. 22 All the sample was recruited sequentially by a gynaecologist and a psychologist, on the base of a fundamental criteria absence/presence of vaginismus.
In fact, after a careful gynaecological examination, patients complaining of vaginismus not due to a primary diagnosis of dyspareunia were selected by our gynaecologist for the patient group. 23, 24 They were evaluated by a psychologist according to DSM IV criteria, to exclude other DSM IV Axis I disorders. The DSM IV diagnostic criteria that we used for the diagnosis of vaginismus were (A) recurrent or persistent involuntary spasm of the musculature of the outer third of the vagina that interferes with sexual intercourse; (B) the disturbance causes marked distress or interpersonal difficulty; (C) the disturbance is not better accounted for by another Axis I disorder (for example, somatisation disorder) and is not due exclusively to the direct physiological effects of a general medical condition.
Of the 44 patients who were administered the test, 3 were excluded due to errors or omissions in completing the TAS-20 test form. A total of 41 women with vaginismus thus took part in the experimental group. They were all of childbearing age (average age 29.8 years).
An age and education-matched control group consisted of healthy women with a normal sexual function was also recruited. Of the 109 controls recruited, 9 were excluded due to dysfunctional FSFI scores. The average age of the remaining 100 controls was 29.3 years.
Also, the controls were evaluated by a psychologist and a gynaecologist to exclude mental or gynaecological disorders.
Patient group inclusion criteria
Women of childbearing age with lifelong and generalised vaginismus not associated with a primary diagnosis of dyspareunia or any other organic or psychopathological condition.
Patient group exclusion criteria
Women not of childbearing age or menopausal, women with other gynaecological disorders; women with mental disorders.
Control group inclusion criteria
Women of childbearing age and in good health. FSFI score of 426.55.
Control group exclusion criteria
Women not of childbearing age or menopausal, women with other gynaecological or mental disorders. FSFI score of o26.55.
Main outcome measures
The control group and patients group were screened using FSFI (Italian version). This is a popular, well-validated psychometric tool used to distinguish between normal and dysfunctional sexuality in the female population. The score of dysfunctional sexuality is lower 26.55. [25] [26] [27] Patients and screened controls were assessed by the Italian version of TAS-20. This is a three-factor model, thus evaluating the emotion regulation by dividing scores into three cognitive-affective areas. The first, considered as dysfunctional (alexithymia), is a score equal to or greater than the recommended cutoff of 61. The second, a score between 51 and 60 (within the cutoff rate), is considered as borderline (alexithymic trend) and the third, a score of under 51, is considered as non-dysfunctional. The test assesses different aspects of the alexithymia construct through three subfactors that characterise alexithymic patients to a different extent. These are F1: difficulty in identifying feelings; F2: difficulty in expressing feelings; and F3: externally oriented thinking (operational thinking). 28 
Statistical analysis
Continuous variables were represented statistically as means and standard deviation (s.d.). Variances of the control and experimental groups were compared using Student's T-test for non-matched data, assuming an equal variance.
Dichotomic variables were represented statistically as absolute and percentage frequencies. The difference between dichotomic variables was tested using Chi-Square test or Fisher's exact test when appropriate. Relative risk with a 95% confidence interval (95% CI) was used to measure the correlation between vaginismus and alexithymia, whereas the null hypothesis was rejected by non-parametric statistics using Fisher's exact test. Each alpha error lower than 5% indicated statistical significance. Univariate logistic regression was used to test the impact of demographic variables on alexithymia. All tests included the two-tail test and were performed by Medcalc. There was a significant difference in the TAS-20 scores between the two groups (Po0.0001) ( Table 2) , with a mean value of 51.6 in the patient group against 40.5 in the controls (mean difference ¼ 11.1). Considered as a whole, the patient group had significantly higher values of alexithymia than the healthy volunteers ( Table 2) .
RESULTS
Using a TAS-20 cutoff score of 61 for the 41 patients diagnosed with vaginismus, 26.8% (11/41) were identified as alexithymic, 24.3% (10/41) as borderline and 48.7% (20/41) as not alexithymic. In the control group, 7% (7/100) were identified as alexithymic, 11% (11/100) as borderline and 82% (82/100) as not alexithymic. These differences are significant (Figure 1) .
The cumulative percentage of patients with alexithymic or borderline (alexithymic trend) scores was 51.1% (21/41), indicating that a considerable number of women with vaginismus react in such a way as to suggest that their capacity for emotional processing is partly or completely absent. In contrast, the cumulative percentage of alexithymic and borderline scores in the control group was just 18% (18/100), significantly lower than in the patient group (Po0.0001). In terms of relative risk, women suffering from vaginismus thus have a 3.8 times higher probability of showing alexithymia than healthy women (relative risk ¼ 3.83; 95% CI: 1.59-9.19; P ¼ 0.0026).
The subanalysis showed a significant difference between the groups for TAS-20 subscale F1 (difficulty identifying feelings), F2 (difficulty in expressing feelings) and F3 (externally oriented thinking) ( Table 2) . Women with vaginismus essentially demonstrated poor cognitive-emotional processing, which seemed to be indicative of a tendency to somatisation. This group also tended to have a concrete, logical cognitive thinking style not mediated by any reflective function. However, there was no significant difference between the groups in describing feelings, such as joy or uneasiness, to others.
Finally, the univariate logistic regression revealed that age (OR (Odds ratio) ¼ 0.9; 95% CI 0.8-1; P ¼ 0.2), educational level (OR ¼ 1.3; 95% CI 0.3-4.3; P ¼ 0.6) and to have a relationship (OR ¼ 0.6; 95% CI 0.1-2.4; P ¼ 0.5) are not significantly correlated with alexithymia (Table 1) . 
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DISCUSSION
The evidence from this study validated the theory that women with vaginismus have a significant prevalence of alexithymia when compared with an age and educational-matched control group of women with normal sexual function. The findings also support the theory that patients with vaginismus have impaired cognitive-emotional responsiveness. 29 The prevalence of alexithymia or alexithymic trend in the controls was just 18%, including both alexithymic and borderline scores (7 and 11%), in comparison with over 50% of the patient group (26.8 and 24.3%, respectively). Women suffering from vaginismus thus had a 3.8 times higher probability of presenting alexithymia than healthy women. However, not all our patients also presented alexithymia, and so our findings also confirmed that vaginismus is not a condition with a 'blanket' set of symptoms, but a multifactor, multifaceted sexual syndrome. Logistic regression revealed that there was no correlation between the TAS-20 score and educational level or age.
Considered as a whole, the group with vaginismus showed impaired emotional regulation. Literature evidence suggests that alexithymia is associated not only with psychosomatic conditions such as gastrointestinal disorders or other somatoform disorders, 30 but also with male sexual dysfunctions such as erectile dysfunction and premature ejaculation with an important psychological component. 10, 11 In fact, the correlation between alexithymia and male sexual dysfunction is even stronger than that found in our study. In the general population too, men are more prone to alexithymia than women. 31, 32 The association we found between alexithymia and vaginismus was further strengthened by the analysis of the TAS-20 subfactors. The differences between the groups in subscale F1 (difficulty identifying feelings), F2 (difficulty in expressing feelings) and F3 (externally oriented thinking) suggest that women with vaginismus essentially experience poor cognitive-emotional processing, which is indicative of a tendency to somatisation and operational thinking, as previously discussed.
To some extent, our study suffers from clear limitations. The first, as with many studies of vaginismus, 18 is the relatively low number of patients. Whether our results are applicable to the general population of women with vaginismus has yet to be demonstrated. Another limitation is the lack of assessment of the quality of the patients' relationship with their partners. [33] [34] [35] These aspects together to the relationships among female sexuality, emotional regulation and other gynaecological disorders are currently being examined in our laboratory.
In any case, our evidence suggests that there is indeed a correlation between alexithymia and vaginismus, with more than one in two women in our patient group also presenting alexithymia/alexithymic trend. This must thus be considered as a risk factor in some patients affected with vaginismus, as this personality trait could exacerbate and perpetuate this psychogenic sexual dysfunction. Counselling could help to explore the alexithymic trait as part of an integrated treatment regime for vaginismus and female sexual dysfunction. Figure 1 . Prevalence of alexithymia into the groups. Percentage distribution respect Toronto Alexithymia Scale (TAS-20) areas into two groups (%). There was a significant difference between patient group and control group respect the three TAS-20 areas. Then also in the alexithymic and borderline areas (alexithymic trend: score X51) there was a great difference between vaginismic patients and the control women.
